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[57] ~ ABSTRACT

An electric air heating element is designed for position-
ing in the cylindrical or conical outlet tube of a hair
dryer. It consists of a star-shaped coil carrier in the
shape of four fins extending radially from a common
center line in the axis of the outlet tube towards the tube
walls. The fin edges are serrated by adjacent rectangu-
lar slots, the slots on each edge penetrating alternately
to a shallow and to a greater depth, and a ribbon-shaped
resister laid into these slots is helically wound around
the coil carrier. In this way successive windings lie in
different planes and air turbulence around the heating
coil is thereby increased, improving the heat transter
between the resistor windings and the throughfiowing
air. |

6 Claims, 3 Drawing Figures
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ELECT RIC AIR HEATING ELEMENT

BACKGROUND OF THE INVENTION

. The invention relates to an eleetno heatmg element
part1cularly to an element suitable for hair dryers

‘Heating elements for hair dryers should be as short as
possible in order to reduce the weight of. the apphanee
and to make ‘it easy to handle; on the other hand it
should present an adequate heat transfer surface while
offering a- minimum of flow resistance, with a' view to
permit the provision: of a small fan and fan:motor-in the
dryer. In the past I have found that the most suitable
heating element answering the above requirements is in
the shape of a ribbon-shaped resistor-helically wound
on a spider-shaped core; in such a manner that the rib-
bon surfaces of all wmdlngs are parallel to the air flow.
This design ensures a minimum of flow resistance; since

the front surface offered ‘to the air flow- by the thin’

resistor is very small compared with the total heat ex-
change area. A hlgh heat’ exchange coefficient’ is at-
‘tained by the air Spaces between adjoining coil wind-
ings, because they interrupt the boundary layer apt to
form along a plam eontlnuous surfaees and thns oreate
air turbulence. " |
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SHORT DESCRIPTION OF THE DRAWINGS

FIG. 1:s-an:isometric view of a cml carrier, partly
wound,; suitable-for:a cyllndrleal duct,. N

FIG. 2 is an isometric view of.a coil carrier prowded
with, slots. of three. different depth dimensions, partly
wound. and sultable for.a conical duct, and -

FIG. 3 is a side.view: of: a heatlng element. assembly,

incorporatmg the ooﬂ oarrler 1llustrated in FIG 1

DESCRIPTION OF THE PREFERRED
- EMBODIMENT R

The COll earrler 111ustrated 1n FIG. 1 eomprlses four
rectangnlar fins 1 of similar wrdth and length joined at
rlght angles along their inner edges on a' common center

line. 'The respective end portlons 2 and 3, of the fins

“extend to the largest distarice from the common center
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Although this type of heater COll glves very good |

results, I have now discovered that I can still 1mprove
the heat transfer by staggermg suocesslve wmdmgs ‘and
prowdmg less 'wmdlngs which, however d1551pate the
same heat energy through a smaller exohange surface
by virtue of moreased turbulenoe |

SUMMARY OF THE INVENTION

.. The heatlng element whreh adapted to be posmoned
'ln a cyhndrlcal of oomeal duct of a hair dryer or other
apparatus delivering hot air, comprrses a solid star-

shaped. coil-carrier of a non-conductive and heat-resist- .

:ant material, in the shape of at least four longltudmal
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and‘sérve to locate the element in'a cylindrical air dis-
‘charge duct:D; FIG: 3, while the central edge portion
between these ends, is slightly recessed. This portion of
:each:fin is provided with a plurality of inwardly extend-
-ing rectangular-slots or notches 5 and 6, slots 5 being a
‘shallow-depth; while the slots 6 are deeper, as measured
. from the edge, i.e. the bottom of the slots 6 is nearer the
carrier center than that of the slots 5. The slots are of
~equal : width and eqmdlstantly spaced by a common
‘module denoted at 66, FIGS. 1 and 2, however stag-
gered by one quarter module in respect of every two
fins positioned at a right angle, in one sense of angular
progress, for the purpose of provrdmg a helical path for
the resistor ribbon. Four windings, 10. and 10’, of a
rlbbon-shaped resistor are shown to be wound around
“the coil carrier, alternately la1d in shallow and deep
slots The res1stor 18 sllghtly narrower than the slots .5
and 6, and it can be readily discerned that the wmdmgs
10 laid in the shallow slots are of greater length than

~'those (10') in the deeper slots, thus alternate windings in

fins extending in radial direction from a common joint-

1ing line. The outer edges of all fins are. serrated by sub-
,stanttally equidistant reetangular slotstof drfferent depth

as measured from said outer edge of each fin, and a

rlbbon-shaped resistor is wound:helically around said
coil carrier to form a coil. The windings are laid n
successive rectangular slots with the ribbon surface
substantially parallel to the outer fin edge and to the air
flow. The resulting coil thus comprises at least two
parallel surfaces of resistor windings which, in the case
of four fins, form at least two coaxial square cylinders or
cylinder frustums. In a preferred embodiment of the
heating element each fin edge is serrated by alternate

slots of shallow depth and of greater depth respectively, . :

thus forming two parallel layers of resistor windings.

In order to provide a larger distance between the coil
and the duct walls both end portions of each fin are
radially extended to a greater length than its serrated
edge, which end portions serve to firmly secure the
heating element in the duct or outlet of the air heating
apparatus.

With a view to shorten the apparatus the center por-
tion at one end of the coil carrier may be recessed to

permit placing therein an electric fan motor, the resistor-

coil surrounding the motor at this end.
The ribs may be perforated in order to reduce the
weight of the element and to increase the air turbulence.
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"the shape of | larger and smaller squares are being
formed correSpondlng sides of all larger squares lying
“in common planes and similarly the sides of all smaller
“squares. It s understood that only a few windings have
been such sliown in order to present a clear picture of
‘the slots. It is further understood that for clearness sake
-the size of the slotsiand-the module are shown larger in
proportlon to the total dimensions of the coil carrier
than in an actual embodiment, which would" have a
much larger number of windings. |

A complete heatmg element is shown in FIG. 3.
Herein a coil carrier comprises four fins 1 which are

jointed at common center, all fins being of equal length

and width, their end portions 2 and 3 being higher than
the slotted center portion. The fins are perforated by a
number of round holes 8 which serve to create greater
flow turbulence, besides somewhat reducing the weight
of the unit. Each fin edge is serrated along its recessed
center portion by alternating shallower and deeper
rectangular slots 5 and 6 respectively. A heating coil is

" formed from a ribbon-shaped resistor laid suocesswely

into the slots 5 and 6 and wound around the coil carrier
beginning from a L.H. terminal 20 to a R.H. terminal 21.
The right hand end of the coil carrier is recessed (12) in
its center correSpondlng to the shape of a fan motor to
be positioned in this recess when assembllng a hair
dryer or another air heatlng apparatus. |
The coil terminal 20 is connected to a switch (not
shown) by a cord 27 via a terminal 22 and through a.
fuse 23 and a thermistatic switch 24, while a second
cord wire 28 is attached to the second coil terminal 21.
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In order to reduce the motor voltage a portion of the
coil is placed in the motor circuit in series with the

motor, by means of an intermediate terminal or weld- -
top 235, the motor leads 26 and 27 issuing from the termi-

nal 25 and the right hand terminal 21, respectively.

- FIG. 2 illustrated a coil carrier similar to that shown
in FIG. 1 however it differs from the latter in that it has
“slots of three different depth dimensions, i.e. shallower
slots §, slots of medium depth (6) and of larger depth (7),
It further differs from the former embodiment in that
the coil carrter is in the shape of a pyramidal frustum,
permitting its positioning in a conical duct, the remain-
ing parts of the two carriers being identical. A ribbon-
- shaped resistor is wound around the coil carrier, its

windings (10, 16’ and 10”') lying in three parallel planes.

The main advantage of the present type of heating

element lies 1in the fact that heat transfer is increased by
preventing any boundary layer from being formed on a
continuous plane, since the large air spaces between
adjoining windings break up this formation and cause a
turbulent air flow. On the other hand the narrow front
~ side of the ribbon exposed to the air flow presents very
small flow resistance, thus permitting a small fan and fan
motor to be installed in the appliance. *
Although only two embodiments of the air heating
element have been described hereinbefore, it is under-

stood that the invention may undergo various alter--

ations and ‘modifications to be carried out by a person

skilled in the art, within the spirit of the mventlon and 30

the scope of the appended claims.

It is, for instance proposed to provide any number of
fins from a minimum of three to eight or more, the latter
being suitable for a duct of large dlameter as in mdus-
trial applications.

- The coil carrier having four fins is advantagenus
because it is readily assembled from two plates each
corresponding in width to the width of two opposité

fins; these plates are slotted along their center for half 4,

their length and nested by pushing them lengthwise
together in cross fashion, in a manner known per se.
In certain cases more than three types of slots may be

~ provided, especially in the case of large dlameters and
45

great lengths of the elements.
What I claim 1s:

4

- L. In combination, a tubular air discharge unit and
heating element for a hair dryer, said element being
posmoned in said tubular air discharge duct in coaxial
alignment therewith, said heating element comprising a
solid coil-carrier of non-conductive and heat resistant
material and including at least four longitudinal fins

~ extending radially outwards from a common center line
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coinciding with the axis of such an air duct, said fins
being of equal thickness and having the major extent of

their outer edges serrated by inwardly extending sub-
stantially rectangularly shaped sets of notches of at least

two different depths, said notches being equally spaced
by a common spacing module and adjacent sets of not-
ches having a different common depth so as to be inter-
mittently higher and lower throughout such major ex-
tent of such outer edges, said notches being axially

staggered by a quarter spacing module in respect of

every two fins lying at right angles to one another to
provide a helical path for resistor element, and a coil in

the shape of a flat ribbon resistor wound helically

around said coil carrier with the windings being laid

“successively in said notches with the ribbon lying in the

~ bottom of the notches and extending parallel to the
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“outer edges of the fins to provide intermittent layers in

different parallel planes to provide high heat transfer
with low flow resistance and to increase air turbulence
around the said coil to facilitate breaking up the air
boundary layer and providing at least one cressever of
the ribbon.
2. An electric air heating element as defined in claim
1 wherein the fins are perforated by throughgomg holes
to increase air turbulence

3. An electric air heating element as defined in clmm
1 wherein one end of the coil carrier is recessed in its
center portion for the purpose of accomodating therein
a portion or the whole of an electric fan motor.

4. An electric air heating element as defined in claim

1 wherein each outer fin edge is serrated by netehes of

three different depth dimensions,
5. An electric air heating element as defined in elalm-

1including a multitude of weld-tops to create addltlonal

circuits.
6. An electric air heating element as deﬁned in c:lalm

~ § where at least two weld-tops create an addltmnal

c:reult | -
% x * ® %
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